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DETAILED ACTION 



1 . This office action is responsive to the amendment after final filed on 1 1-14-2006. 
Upon further consideration, the examiner decides to withdraw the previous allowable 
subject matter. This following office action is a non-final rejection. 

Terminal Disclaimer 

2. The terminal disclaimer filed on 1 1-14-2006 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
7,094,704 has been reviewed and is accepted. The terminal disclaimer has been 
recorded. 

Specification 

3. The disclosure is objected to because of the following informalities: In the "Cross 
Reference to Related Application" section of the specification, after the phrase "US 
Patent application Serial No. 10/092,795 filed March 6, 2002" the examiner suggests 
applicants insert -now US Patent 6,806,095- to reflect the current status of that 
application. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 1 12 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 7 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 7 and 1 1 are indefinite because they directly depend on cancelled claim 5. 
For the purpose on examination, the examiner will assume the claim 7 and 1 1 depend 
on claim 1. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 1-4, 6-8, 12-18, 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moise et al. (US 2001/0055852) in view of Jeon (US 6,790,755) and 
Xing (Us 6,492,222). 
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Respect to claim 1, 12, 17, and 21, Moise discloses a method for etching 
comprising the step of: 

introducing into an etch chamber a substrate having a dielectric material (such as 

PZT); 

providing into the etch chamber a process gas comprising CO and Cl 2 
(paragraph 0159, 0160, 0166); 

expose the dielectric material to a plasma formed from the process gas. 

Moise further discloses it is possible to replace PZT with Hf containing material 
as an alternate material (paragraph 0148). Moise fails to disclose the dielectric material 
is Ta0 2 (aka tantalum oxide) or Zr0 2 (aka zirconium oxide) or ZrSi0 2 (aka zirconium 
silicate), or HfSi0 2 (aka hafnium silicate). However, Moise clearly teaches to use high-k 
dielectric material including PZT. In a method for making semiconductor device, Jeon 
teaches to use PZT, tantalum oxide, zirconium oxide, zirconium silicate or hafnium 
silicate as a high-k dielectric material. Hence, it would have been obvious to one having 
ordinary skill in the art, at the time of invention, to modify Moise in view of Jeon by using 
tantalum oxide, zirconium oxide, zirconium silicate or hafnium silicate because 
equivalent and substitution of one for the other would produce an expected result. 

Claims 1, 12, 17 and 21 differ from Moise and Jeon by the specific flow rate of 
CO gas and halogen containing gas. However, Moise clearly teaches to use CO and 
Cl 2 (i.e. halogen) gas. In a method for etching ferroelectric material (aka high dielectric 
constant material), Xing teaches the flow rate of chlorine containing as and oxygen 
containing gas is a result effective variable (Table 5). Xing further discloses oxygen- 
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containing gas is selected from either 02 or CO (col. 28 lines 50-54). Xing further 
disclose the flow rate of CI2 is about 50 seem and oxygen gas is 20 seem (Table 2, read 
on applicants' range). The result effective variable is commonly determined by routine 
experiment. The process of conducting routine experiments so as to produce an 
expected result is obvious to one of ordinary skill in the art. Hence, it would have been 
obvious to one having ordinary skill in the art, at the time of invention, to perform routine 
experiment as suggested by Xing in order to obtain optimal flow rate as an expected 
result. 

Respect to claims 2-4, and 22 Moise discloses to use Cl 2 gas (paragraph 0159, 
0160, 0166). Respect to claim 6, Moise discloses the step of maintaining a gas 
pressure of 10 mtorr (paragraph 0097, read on applicant's range of 2-100 mtorr). 
Respect to claim 8, Moise discloses applying a bias power to a cathode electrode of 0- 
1000 Watts (Fig 1a, read on applicant's range). 

Claim 7 differs from Moise and Jeon by the specific pressure value. In a plasma 
etching method for high-k dielectric material, Xing discloses that the plasma process 
pressure is a result effective variables (Table 2-6). Xing further discloses teaches to 
adjust the pressure value in order to control etch rate (Table 5). The result effective 
variable is commonly determined by routine experiment. The process of conducting 
routine experiments so as to produce an expected result is obvious to one of ordinary 
skill in the art. Hence, it would have been obvious to one having ordinary skill in the art, 
at the time of invention, to perform routine experiment to obtain optimal pressure to 
obtain an expected result. 
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Respect to claims 13-14, Moise discloses the step of maintaining a temperature 
of 250-400 °C during etching (paragraph 0205, read on applicant's claimed range). The 
limitation of claims 15, 18 and 22 has been discussed above under Moise's reference. 
Respect to claim 16, Moise teaches to use HCI as a chlorine source (table in paragraph 
0160). It would have been obvious to one having ordinary skill in the art, at the time of 
invention, to modify Moise by etching Hafnium containing material with CO and chlorine 
because equivalent and substitution of one for the other would produce an expected 
result. 

9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moise in 
view of Jeon and Xing as applied to claim 1-6 above, and further in view of Fujikawa et 
al. (US 6,764,972). 

Claim 9 differs from Moise, Jeon and Xing by the specific bias power value. 
However, Moise clearly teaches to control the bias power between 0-1 000 Watts (Fig 
1a). In a plasma etching method, Fujikawa discloses that the bias power value is a 
result effective variables vary from 10-25 Watts (col. 7-8, within applicants value). The 
process of conducting routine experiments, so as to produce an expected result is 
obvious to one of ordinary skill in the art. Hence, it would have been obvious to one 
having ordinary skill in the art, at the time of invention, to perform routine experiment as 
suggest by Fujikawa in order to obtain optimal bias power as an expected result. 

10. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moise in view of Jeon and Xing as applied to claim 1-6 above, and further in view of 
Hart et al. (US 2002/0142609). 
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Claims 10-1 1 differ from Moise, Jeon and Xing by the specific inductive source 
power. However, Moise clearly teaches to use inductive couple plasma (ICP, See 
paragraph 122). In a plasma etching method, Hart discloses inductive source power is 
a result effective variable. Hart further discloses to control the source power of 800 
watts to 3.5 kilowatts (paragraph 0045, within applicant's range). The process of 
conducting routine experiments so as to produce an expected result is obvious to one of 
ordinary skill in the art. Hence, it would have been obvious to one having ordinary skill in 
the art, at the time of invention, to perform routine experiment as suggest by Hart in 
order to obtain optimal source power as an expected result. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X. Tran whose telephone number is (571 ) 272- 
1469. The examiner can no/mally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Binh X. Tran 



